organic compounds 



Acta Crystallographica Section E 

Structure Reports 
Online 

ISSN 1600-5368 

4- (1 ,3-Diphenyl-4,5-dihydro-1 H-pyrazol- 

5- yl)-1 ,3-diphenyl-1 H-pyrazole 

Hoong-Kun Fun, a *t Tze Shyang Chia, a Shridhar Malladi, b 
Arun M. lsloor b and Kammasandra N. Shivananda c 

a X-ray Crystallography Unit, School of Physics, Universiti Sains Malaysia, 1 1 800 
USM, Penang, Malaysia, b Medicinal Chemistry Section, Department of Chemistry, 
National Institute of Technology-Karnataka, Surathkal, Mangalore 575 025, India, 
and c Schulich Faculty of Chemistry, Technion Israel Institute of Technology, Haifa 
32000, Israel 

Correspondence e-mail: hkfun@usm.my 

Received 1 5 September 201 1 ; accepted 28 September 201 1 

Key indicators: single-crystal X-ray study; T = 296 K; mean cr(C-C) = 0.002 A; 
R factor = 0.043; wR factor = 0.120; data-to-parameter ratio = 22.9. 



The title compound, C30H24N4, contains two pyrazole rings 
and four phenyl rings. The pyrazole rings are essentially 
planar, with maximum deviations of 0.003 (1) and 0.066 (1) A 
and make a dihedral angle of 73.43 (6)°. The two pyrazole 
rings make dihedral angles of 40.08 (6), 9.28 (6), 15.78 (8) and 
17.25 (7)° with their attached phenyl rings. In the crystal, there 
are no significant intermolecular hydrogen-bonding inter- 
actions. The crystal structure is stabilized by C— H- • -it 
interactions. 




Experimental 

Crystal data 

C30H24N4 
M r = 440.53 
Monoclinic, P2,/c 
a = 10.7841 (5) A 
b = 11.0582 (6) A 
c = 21.4820 (9) A 
/3 = 113.359 (2)° 

Data collection 

Bruker APEX DUO CCD area- 
detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
T*&, = 0.960, T max = 0.974 

Refinement 

R[F 2 > 2a(F 2 )} = 0.043 

wR(F 2 ) = 0.120 

S = 1.01 

7042 reflections 



V = 2351.82 (19) A J 
Z = 4 

Mo Ka radiation 
li = 0.08 mm~' 
T = 296 K 

0.56 x 0.54 x 0.36 mm 



22465 measured reflections 
7042 independent reflections 
5057 reflections with / > 2a(I) 
R<„. = 0.020 



307 parameters 

H-atom parameters constrained 
A/w = 0.19 e A" 3 
ApmM = -0.17 e A~ 3 



Related literature 

For the pharmacological activity of substituted 2-pyrazolines, 
see: Sahu et al. (2008); Farghaly et al. (1990); Adnan et al. 
(2005); Budakoti et al. (2008); Yar et al. (2007); Palaska et al. 
(1996); Jia et al. (2004). For the experimental preparation, see: 
Bratenko et al. (2001). For related structures, see: Fun et al. 
(2010, 2011). For reference bond lengths, see: Allen et al. 
(1987). 



Table 1 

Hydrogen-bond geometry (A, °). 
Cgl is the centroid of the C1-C6 ring. 
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3.6999 (15) 


135 


Symmetry code: (i) — x 


+ l,-y-2, - 
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Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 
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4-(l,3-Diphenyl-4,5-dihydro-l//-pyrazol-5-yl)-l,3-diphenyl-l//-pyrazole 
H.-K. Fun, T. S. Chia, S. Malladi, A. M. Isloor and K. N. Shivananda 

Comment 

Pyrazolines are nitrogen-containing five-membered heterocyclic compounds and have received considerable attention in re- 
cent years due to their varied biological and pharmacological activities. Various substituted 2-pyrazolines have been associ- 
ated with diverse pharmacological activities such as analgesic (Sahu et al, 2008), anti-inflammatory (Farghaly et al., 1990), 
anti-microbial (Adnan et al, 2005), anti-amoebic (Budakoti et al, 2008), anti-tubercular (Yar et al, 2007), anti-depressant 
(Palaska et al, 1996) and anti-coagulant (Jia et al, 2004) properties. Based on the above biological activities exhibited by 
the pyrazolines, we have synthesized the title compound to study its crystal structure. 

The molecular structure of the title compound, shown in Fig. 1 , contains two pyrazole (N 1 ,N2/C 1 0,C 1 1 ,C24) and (N3 ,N4/ 
C7-C9) rings and four phenyl (C1-C6), (C12-C17), (C18-C23) and (C25-C30) rings. The pyrazole rings are essentially 
planar with maximum deviation of 0.003 (1) A for atom C10 and 0.066 (1) A for atom C9. The two pyrazole (N1,N2/ 
C10,C11,C24:N3,N4/C7-C9) rings make dihedral angles of 40.08 (6), 9.28 (6), 15.78 (8) and 17.25 (7)° with their attached 
phenyl (C12-C17/C18-C23):(C1-C6/C25-C30) rings respectively. The dihedral angle between the two pyrazole, (N1,N2/ 
C10,C11,C24: N3,N4/C7-C9), rings is 73.43 (6)°. Bond lengths (Allen et al, 1987) and angles are within normal ranges 
and are comparable to related structures (Fun et al, 2010; Fun et al, 2011). 

There are no significant intermolecular hydrogen bond interactions in the crystal structure. The structure is stabilized by 
C8 — H8A--Cgl (Table 1) interactions where Cgl is the centroid of the C1-C6 ring. 

Experimental 

A mixture of (2£)-3-(l,3-diphenyl-l//-pyrazol-4-yl)-l-phenylprop- 2-en-l-one (0.35 g, 1.0 mmol) and phenylhydrazine 
(0. 162 g, 1.5 mmol) was refluxed in glacial acetic acid for 4 h. The mixture was then cooled to room temperature and the 
resulting solid was fdtered and dried to get title compound. Yield: 0.22 g, 50%. M. p. 467-469 K (Bratenko et al, 2001). 

Refinement 

All H atoms were positioned geometrically [C — H = 0.93-0.98 A] and refined using a riding model with (7i S0 (H) = 1.2 

uuc). 
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Figures 




Fig. 1. The molecular structure of the title compound with atom labels with 30% probability 
displacement ellipsoids. 



4-(1 ,3-Diphenyl-4,5-dihydro-1 H-\ 

Crystal data 

C30H24N4 
M r = 440.53 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 10.7841 (5) A 
6 = 11.0582 (6) A 
c = 21.4820 (9) A 
(3= 113.359 (2)° 

V= 2351.82 (19) A 3 
Z=4 



-5-yl)-1,3-diphenyl-1H- pyrazole 



F{0Q0) = 928 

D x = 1.244 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 6778 reflections 

6 = 2.9-30.3° 

H = 0.08 mnT 1 
T=296K 
Block, colourless 
0.56 x 0.54 x 0.36 mm 



Data collection 



Bruker APEX DUO CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
r min = 0.960, 7 max = 0.974 
22465 measured reflections 



7042 independent reflections 

5057 reflections with / > 2a(7) 
R int = 0.020 

Qmax = 30.4°, 9 m i n = 2.1° 

A = -14-»15 

jfc = -15-»15 
/ = -30-»28 



Refinement 

2 Primary atom site location: structure-invariant direct 

Refinement on F methods 

Least-squares matrix: full Secondary atom site location: difference Fourier map 

r, r. Hydrogen site location: inferred from neighbouring 

R[F 2 > 2o(F 2 )] = 0.043 ^ 

wR(F 2 ) = 0. 120 H-atom parameters constrained 

S= 1.01 w = l/[o 2 (F„ 2 ) + (0.0521P) 2 + 0.329P] 
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7042 reflections 
307 parameters 
0 restraints 



where P = (F 0 2 + 2F c 2 )/3 
(A/o) max = 0.001 

Ap ma x = 0.19eA" 3 

Ap mi „ = -0.17eA~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > a(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 
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Atomic displacement parameters (A 2 ) 
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-178.99 (12) 


C28— C29— C30— C25 


0.61 (18) 
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Hydrogen-bond geometry (A, °) 

Cgl is the centroid of the C1-C6 ring. 

D—H-A D — H H-A D-A D—H-A 

C8— IKA-Cgl 1 0.97 2.95 3.6999 (15) 135 

Symmetry codes: (i) -x+1, -y-2, —z. 
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